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Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the application. 
Claims 1,11 and 13 have been amended. 
Claim 7 has been cancelled. 

Listing of Claims: 

1. (Currently Amended) An optical head apparatus comprising: 

a light source for emitting light; 

a converging optical system comprising a light converging means for converging the light 
emitted from the light source onto an information storage medium; 

a light dividing means for dividing a returning light reflected by the information storage 
medium into a first light with a larger amount of light and a second light with an amount of light 
smaller than the amount of the first light; 

a first photo detector for receiving the first light and outputting a signal that is sufficient 
itself to reproduce information recorded on the information storage medium; and 

a second photo detector for receiving the second light and outputting a signal to detect 
aberration of light converged on the information storage medium. 

2. (Original) The optical head apparatus according to claim 1 7 wherein the light dividing means 
divides the second light into light in a first region near the optical axis and light in a second 
region distant from the optical axis; and 

the optical head apparatus comprises a spherical aberration detecting means for detecting 
the amount of spherical aberration of light converged on the information storage medium by 
using at least one of an amount of focus deviation of light in the first region and an amount of 
focus deviation of light in the second region. 

2 

PAGE 4/12 " RCVD AT 1 1/12/2004 10:02:23 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/4 ' DNIS:8729306 * CSID:6123329081 * DURATION (mrn-ss):0346 



NOV-12-04 09:03AM FROW-Merchant & Gould 6123329081 T-871 P. 005/012 F-503 

App. No. 09/975,396 

Office Action Dated July 12, 2004 

3. (Original) The optical head apparatus according to claim 2, wherein the spherical aberration 
detecting means detects the difference between the amount of focus deviation of light in the first 
region and the amount of focus deviation of light in the second region as a spherical aberration 
amount. 

4. (Original) The optical head apparatus according to claim 2, wherein a cross sectional shape 
of light used for the converging optical system is substantially circular with a first radius, and a 
first region that is a concentric circle of the substantial circle and has a second radius smaller 
than the first radius and a second region that is outside of the first region and inside of the 
substantial circle with the first radius are provided. 

5. (Original) The optical head apparanis according to claim 2 7 wherein the amount of change in 
the amount of focus deviation of light in the first region is equal to that in the amount of focus 
deviation of light in the second region when the relative distance between the information 
storage medium and the light converging means varies. 

6. (Original) The optical head apparatus according to claim 2, wherein the second photo 
detector has a first photo detection region for detecting light in the first region and a second 
photo detection region for detecting light in the second region; and the first photo detection 
region is arranged in a portion nearer to the optical axis of the first light divided by the light 
dividing means as compared with the second photo detection region. 

7. (Cancelled) 

8. (Original) The optical head apparatus according to claim 2, wherein the converging optical 
system comprises a spherical aberration correcting means for changing spherical aberration of 
light converged on the information storage medium, and the spherical aberration correcting 
means operates by receiving a signal from the spherical aberration detecting means. 

9. (Original) The optical head apparatus according to claim 1, wherein the information storage 
medium has tracks with a certain pitch, 
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the light dividing means divides a region in which the +first order light and the zero order 
light diffracted by the tracks are overlapped into an inner region +1 A and an outer region +1 B 
surrounding the region +1 A, and divides a region in which the -first order light and the zero 
order light di ffracted by the trades are overlapped into an inner region -1 A and an outer region - 
IB surrounding the region -1A; and 

the optical head apparatus further comprises a tilt detecting means for detecting an 
amount of tilt toward the direction of tracks between the information storage medium and the 
converging optical system on the basis of a difference signal between a signal RT+ and a signal - 
RT, wherein the signal RT> is a sum signal of signals in proportion to the amount of light in the 
region -HA and signals in proportion to the amount of light in the region -IB, and the signal 
RT- i$ a sum signal of signals in proportion to the amount of light in the region +1B and signals 
in proportion to the amount of light in the region -1 A. 

10. (Original) An optical head apparatus comprising: 

a light source for emitting light; 

a converging optical system comprising a light converging means for converging the light 
emitted from the light source onto an information storage medium; 

a light dividing means for dividing a returning light reflected by the information storage 
medium into light in the first region near the optical axis and light in the second region distant 
from the optical axis and, 

one photo detector for receiving the divided light; wherein: 

when the difference between the amount of focus deviation of light in the first region and 
the amount of focus deviation of light in the second region are used to detect a spherical 
aberration amount of light converged on the information storage medium, the amount of change 
in the amount of focus deviation of light in the first region is equal to that in the amount of focus 
deviation of light in the second region when the relative distance between the information 
storage medium and the light converging means varies. 

1 1. (Amended) The optical head apparatus according to claim 10, wherein the cross sectional 
shape of light used for the converging optical system is substantially circular, and when the 
radius of the substantial circle is a first radius Rb, the first region is a region diat is a concentric 
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circle of the substantial circle and has a second radius Rbl being smaller than the first radius Rb 7 
and the second region is a region that is outside of the first region and inside of the substantial 
circle with the first radius, when the relative distance between the information storage medium 
and the iigfe light converging means varies, the ratio of the first radius Rb to the second radius 
Rl is determined so that the amount of change in the amount of focus deviation of light in the 
first region is equal to that in the amount of focus deviation of light in the second region. 

12. (Original) An optical head apparatus comprising: 

a light source for emitting light; 

a sub-beam generating means for generating a sub-beam from light emitted from the light 

source; 

a converging optical system comprising a light converging means for converging the sub- 
beam and a main beam other than the sub-beam onto an information storage medium; 

a light dividing means for dividing a returning light reflected by the information storage 
medium into a first light with a larger amount of light and a second light with an amount of light 
smaller than the amount of the first light; 

a first photo detector for receiving the first light and outputting a signal to reproduce 
information recorded on the information storage medium; 

a second photo detector for receiving a second light and outputting a signal to detect 
aberration of the light converged on the information storage medium; and 

a third photo detector for detecting a returning sub-beam reflected by the information 
storage medium; wherein 

the second photo detector and the third photo detecting means are arranged in the 
direction substantially perpendicular to the first photo detector. 

13. (Amended) An optical head apparatus comprising: 

a light source for emitting light; 

a converging optical system comprising a light converging means for converging the light 
emitted from the light source onto an information storage medium; 
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a light dividing means for dividing a returning light reflected by the information storage 
medium into a first light with a larger amount of light and a second light with an amount of light 
smaller than the amount of the first light; 

a first photo detector for receiving the first light and outputting a signal to reproduce 
information recorded on the information storage medium; 

a second photo detector for receiving the second light and outputting a signal to detect 
aberration of the light converged on the information storage medium; and 

a judgomant judgment m eans forjudging that a distance between the information storage 
medium and the converging optical means is in a certain range on the basis of a sum signal of 
signals from the first photo detector and the second photo detector. 

14. (Original) An optical head apparatus comprising: 
a light source for emitting light; 

a converging optical system comprising a light converging means for converging the light 
emitted from the light source onto an information storage medium; 

a light dividing means for dividing a returning light reflected by the information storage 
medium into a first light with a larger amount of light and a second light with an amount of light 
smaller than the amount of the first light; 

a first photo detector for receiving the first light and outputting a signal to reproduce 
information recorded on the information storage medium; and 

a second photo detector for receiving the second light and outputting a signal to detect 
aberration of the light converged on the information storage medium; wherein: 

the area of the detection region of the second photo detector Si satisfies the following 
relationship: 

SI <4 *(d • NA • a) 2 • r\s I r\m\ 

wherein T]m denotes an amount of the first light; tjs denotes an amount of the second light; NA 
denotes a numerical aperture of the converging optical system; a denotes a lateral magnification 
of the returning path from the information storage medium to the first and second photo detectors 
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of the converging optical system; and d denotes an optical interval between two reflection 
surfaces of the information storage medium having a plurality of reflecting surfaces. 

1 5. (Original) An information recording and reproducing apparatus comprising 

an optical head apparatus comprising a light source for emitting light; a converging 
optical system comprising a light converging means for converging the light emitted from the 
light source onto an information storage medium; a light dividing means for dividing a returning 
light reflected by the information storage medium into a first light with a larger amount of light 
and a second light with an amount of light smaller than the amount of the first light; a first photo 
detector for receiving the first light and outputting a signal to reproduce information recorded on 
the information storage medium; and a second photo detector for receiving the second light and 
outputting a signal to detect aberration of the light converged on the information storage 
medium; 

a movement means for relatively moving the optical head apparatus and the information 
storage medium; and 

a control means for controlling the optical head apparatus and the movement means. 

16. (Original) A method for detecting aberration, using: 

a light source for emitting light; a converging optical system comprising a light 
converging means for converging the light emitted from the light source onto an information 
storage medium; a light dividing means for dividing a returning light reflected by the information 
storage medium into a first light with a larger amount of light and a second light with an amount 
of light smaller than the amount of the first light; a first photo detector for receiving the first 
light; and a second photo detector for receiving the second light; wherein 

the medtod reproduces information recorded on the information storage medium by using 
a signal from the first photo detector and detects aberration of light converged on the information 
storage medium by using signal from the second photo detector. 

17. (Withdrawn) A method for adjusting an optical head apparatus, wherein 

the optical head apparatus comprises; a light source for emitting light; a converging 
optical system comprising a light converging means for converging light emitted from the light 
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source onto an information storage medium; a light dividing means for dividing a returning light 
reflected by the information storage medium into light in a first region near the optical axis and 
light in a second region distance from the optical axis; a rotation mechanism for rotating the light 
dividing means with respect to the optical axis; a photo detector having a first photo detector for 
detecting light in the first region and a second photo detector for detecting light in the second 
region; wherein 

the first photo detection region and the second photo detection region are divided by a 
dividing line substantially parallel to a line passing the center of the respective optical axes, and 
the first photo detection region is divided into a region 1 A and a region IB by the dividing line 
and the second photo detection region is divided into a region 2A located on the same side as the 
region 1A and a region 2B located in the same side as the region IB by the dividing line; and 

the light dividing means is adjusted so that the difference signal between a sum signal SI 
of the detection signal from the region 1 A and the detection signal from the region 2B and a sum 
signal S2 of the detection signal from the region IB and the detection signal from the region 2A 
is to be zero by using a rotation mechanism. 
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